Municipal solid waste management is a huge challenge specially in the developing countries. The first and fundamental step to solve the problem of municipal solid waste management is by waste segregation at source and separate collection of waste, which will help to recover recyclable materials and reduce the amount of waste that needs to be disposed at the dumpsite or landfill site. In Nepal, waste segregation at source is mandated by law but the government is not able to implement it successfully. This paper assesses the willingness of the households to practice waste segregation in future if the government enforces the law and various factors that influences the practice. Data was collected from 401 households which was selected using stratified sampling technique from all the municipal wards, the lowest administrative units in Nepal. The finding shows that about 67% of the respondents are willing to segregate waste in future if the government enforces the law. Logit regression model was employed to identify the factors that influence waste segregation practice. The significant variables found from this study are environmental awareness, waste collection service, willingness to pay, make compost, and segregated waste for a week variables, which are statistically significant at 1% level of significance. Income variable is significant at 5% level of significance and gender variable is significant at 10% level of significance. It is recommended that the concerned stakeholders should educate the households on the importance of waste segregation and consider these traits of households before enforcing the law.
Introduction
With the rapidly increasing urbanization and population growth along with the changing consumption pattern, the amount of global solid waste generation has increased significantly over the years. In 2012, 1.3 billion tonnes of solid waste was generated by urban population globally which is about 48% increase over the past 10 years and it is expected to increase to 2.2 billion tonnes by 2025 (Hoornweg & Bhada-Tata, 2012) . Municipal Solid Waste Management (MSWM) is a growing concern and to effectively manage solid waste is a major challenge for any country. MSWM is inadequate in most of the cities of developing countries, where a significant portion of the population does not have access to a waste collection service and only a fraction of the generated waste is actually collected. Developing countries faces even bigger challenge as huge amount of investment is required for MSWM. About 20-50% of municipal budget is spent on MSWM and in spite of spending almost half of the municipal budget, about 30-60% of the wastes are uncollected and less than 50% of its population is served (The World Bank, 2016) . The uncollected waste, which is often mixed with human and animal excreta, is dumped indiscriminately in the streets, banks of the river and in drains which contributes to flooding, breeding of insects and rodent vectors leading to spreading of diseases. Furthermore, even collected waste is often disposed off in uncontrolled dumpsites and/or burnt, polluting water resources, air and environment (Zurbrugg, 2002) . Such inadequate waste disposal creates serious environmental problems that affect health of humans and animals and cause serious economic and other welfare losses. The environmental degradation caused by inadequate disposal of waste can be expressed by the contamination of surface and ground water through leachate, soil contamination through direct waste contact or leachate, air pollution by burning of waste, spreading of diseases by different vectors like birds, insects and rodents, or uncontrolled release of methane by anaerobic decomposition of waste.
Nepal is one of the least developed countries in the world. With the total area of 147,181 square kilometers, Nepal has the population of over 26 million (Central Bureau of Statistics [CBS] , 2014b), which is 13.03% increase over the past ten years. In nominal terms, per capita consumption increased from NRs. 6,802 in 1995/96 to NRs. 15,848 Population and purchasing power has a direct correlation with the generation of solid waste. With the increasing population and purchasing power, more and more solid waste is being generated and Nepal is facing even more difficulty and challenge to deal with solid waste. With urbanization, comes rise in the amount of municipal solid waste generation and the problems of managing such waste. Waste can be a valuable resource if used properly but if remained untreated, it can cause serious environmental and public health hazards. In Nepal, only about 62.3% of municipal waste is collected and managed by the municipalities (Asian Development Bank [ADB], 2013).
Segregation of waste at source and separate collection of waste is the first and fundamental step to solve municipal household solid waste problem (Chu, Wang, Wang, & Zhuang, 2016) . Waste segregation at household level can preserve the quality of recyclables, which will improve the accessibility to informal recycling sectors and help in overall reduction of waste for disposal (Matter, Dietschi, & Zurbrügg, 2013) . In order to make recycling a success, political, economic, social conditions and most importantly the attitudes of people plays a crucial role (Ball & Lawson, 1990; De Feo & De Gisi, 2010a; Martin, Williams, & Clark, 2006; McDonald & Oates, 2003; Perrin & Barton, 2001; Tonglet, Phillips, & Bates, 2004) .
Policy implementation is a huge challenge for the government and it may not be successful if there is a lack of clarity and awareness by the stakeholders and if it is not strictly enforced (Mani & Singh, 2016) . Compulsory recycling program implemented by the government can have a higher participation rate than voluntary recycling by the resident (Everett & Peirce, 1993; Noehammer & Byer, 1997) . Technological dimension has greatest impact followed by political, economic and sociocultural dimensions on effectiveness of municipal household solid waste separate collection (Chu et al., 2016) . Therefore, waste segregation at source, i.e. at the household level plays a very important role to effectively manage municipal waste. Although Solid Waste Management Act of Nepal, 2011 has clearly stated the provision for segregation of the solid waste, for which the local body is given the full responsibility to enforce segregation of solid waste at source, it has hardly been made into practice. A study conducted by ADB (2013) in all the then 58 municipalities of Nepal found that only 30% of the surveyed households were segregating waste at source. Waste segregation has not yet been implemented in the study area. Hence, this study makes an effort to understand the current solid waste management situation and practices in Gorkha municipality of Nepal, and assess the willingness of the household to practice waste segregation if the government enforces the law. There have been no similar studies conducted in Nepal; hence the findings from this study can be taken into considerations by the concerned stakeholders to implement waste segregation in the study area and other municipalities of Nepal.
Material and Methods

Study Area
This study was conducted in Gorkha municipality of Nepal (Figure 1 ). It has an area of 83.55 square kilometers. It has an average temperature of 25°Celsius with an average annual rainfall of 149.2 millimeter (mm). There are 15 wards, the smallest administrative units in Nepal, with a population of 39,172 residents and a total of 9,236 households. The average size of the household is 3.69, which is lower compared to the national average of 4.21 (CBS, 2014b) . 
Sampling Procedure and Data Collection
Sample was selected using stratified sampling technique where each ward was taken as a stratum. Sample size was selected based on simplified formula for proportions by Yamane (1967) .
According to Yamane, at 95% confidence level,
Where n is the sample size, N is the population size, and e is the level of precision.
At 95% confidence level and 5% precision level, the required sample is 383 households. 383 households were proportionally divided among 15 wards. Additional 10% of households from all 15 wards were selected to avoid shortcomings of partly filled questionnaire and non-response. Final sample households selected for this study is 401 households that gives a 4.88% precision level at 95% confidence level and a response rate of about 95%.
Households were requested to segregate waste into degradable and non-degradable waste for a week to assess waste generation and characterization of household waste in Gorkha municipality. After a week, the waste was collected and waste generation and characterization study was conducted. All the participant households were approached with the semi-structured questionnaire. The semi-structured questionnaire included questions related to the socioeconomic characteristics of the households, current SWM practices, services provided by the municipality, awareness about the impact of waste on environment, willingness to pay for improved waste collection service, whether they segregated waste for a week or not, and willingness of the households to segregate waste if the government enforces the law. This paper focuses on the willingness of the households to segregate waste if the government enforces the law in near future and identify various factors that influences households' waste segregation practices.
Empirical Model
Logit regression model was used in this study to identify the determinants of households' willingness to segregate waste into degradable and non-degradable waste if the government enforces the law in near future. Logit model was used because of its comparative mathematical simplicity and asymptotic characteristics, as has been mentioned and used by many other authors (Addai & Danso-Abbeam, 2014; Aggrey & Douglason, 2010; Anjum, 2013; Awunyo-Vitor, Ishak, & Jasaw, 2013; Bhattarai, 2015; Mary & Adelayo, 2014; Oteng-Ababio, 2010; Song, Wang, & Li, 2016) . It has a cumulative probability function with the ability to deal with dependent variable which allows for estimating the probability that an event will occur or not through prediction of a binary dependent outcome from a set of independent variables (Aggrey & Douglason, 2010 ). The logit model to identify factors influencing households' willingness to segregate waste can be specified as:
where, Y = Respondents' response for willingness to segregate waste (Yes = 1, No = 0) Z = Summation of explanatory variables multiplied by their coefficient, i.e.,
where,
To find out the probability of households' willingness to segregate waste, the parameters from logit model cannot be used to interpret effects of each of the explanatory variable as the model is nonlinear. In this case, marginal effects are calculated to find the relative magnitude of effects of each of the explanatory variable. The effects of the jth explanatory variable can be summarized as below:
i.e., the mean marginal effects over the sample of n individuals.
Maximum likelihood method is used to estimate the parameters of the multiple logistic response function. The log-likelihood function is as follows:
Variables Selection
Financial incentive is one of the significant factor that influence separate waste collection. Financial incentive policies should be made by the government to encourage more public participation for recycling (Steuteville, 1995) . Economic incentives significantly influence recovery of recyclables at the household level (Yau, 2010) .
Environmental awareness and concern influences the behavior of the people (Desa, Kadir, & Yusooff, 2011; Minton & Rose, 1997) for effective recycling program to be successful (Derksen & Gartrell, 1993; Miafodzyeva & Brandt, 2013) ,which can also have an impact on waste segregation for proper waste management. Zhang and Wen (2014) found that waste segregation at household level is influenced by age, source separation facilities and government policies. De Feo and De Gisi (2010b) found that older age group of participants were more satisfied than the younger ones for separate waste collection programs for recycling. Convenience and existence of infrastructure are important factors that can influence segregation of waste at source (Bernstad, 2014) . Lack of knowledge is one of the major factors that prevents people from recycling and females are more likely to participate in waste recycling than males (Otitoju, 2014) . A study by Lober (1996) found that recycling is more efficient and accepted by the participants than waste reduction activities at source.
Information about recycling, condition of recycling facility and personal recycling skills influence the recycling behavior (Ittiravivongs, 2012) . Number of household member and household who does environmental protection activities such as waste water treatment and waste reduction influences recycling behavior of the household (Kato, Tran, & Hoang, 2015) . Households' participation in solid waste segregation and recycling activities are influenced by the promotional campaign, training programs and age of the residents (Atthirawong, 2016) . Study by Xu et al. (2017) found that the effect of governmental incentives on recycling behavior is greater on male than female and income of the household negatively influences recycling behavior. Low income households are more likely to recycle than higher income households.
The explanatory variables used in this study are based on the assumption that it will influence on the respondent's decision to segregate or not to segregate waste in the future. The explanatory variables used in this study are described in Table 1 . 
Results and Discussion
Waste Generation and Waste Composition in the Study Area
This study found that the per capita household waste generation in Gorkha municipality is 0.24 kg/day and an estimated total household waste generation is 9.4 tonnes/day. Organic waste constitutes the major share of household waste, which is about 47.25%, followed by recyclable materials, which is about 37.52% and remaining waste constitute about 15.23%. The detail composition of each waste types is presented in Table 2 . Organic waste if disposed indiscriminately, creates environmental and health hazards but can be managed efficiently by making compost. If household waste is segregated at source then there is a huge potential to recover quality recyclable materials. If organic waste and recyclable materials from household waste can be managed properly, only a small fraction of household waste needs to be disposed and it reduces a huge burden for the local government. 
Characteristics of Households in the Study Area
This study found that household heads are predominantly male (73.82%), and the average size of the household is 3.72 that is similar to the national census result of 3.69 (Central Bureau of Statistics [CBS], 2014a). The average monthly household income is found to be NRs. 36,854.20 (360.86 US$) but there is a huge difference between the minimum [NRs. 8020 (78.53 US$)] and maximum [NRs. 244,083 (2389.92 US$)] household income. One of the reasons for this huge difference is because poor households in very rural setting within the municipality were also considered in this study. Majority of the households who participated in this study lives in their own house (87.28%). Only about 36.66% of the households have the waste collection service provided by the municipality. More than half of the surveyed households (58.35%) are aware about the environmental impacts caused by waste, but the remaining households (41.65%) who are not aware about such adverse effects also constitute a significant percentage.
About 61% of the respondents are willing to pay for the improved waste collection service. This finding is somewhat similar to other similar studies where more than 60% of the respondents provided positive response that they are willing to pay for improved waste management services (Anjum, 2013; Eshun & Nyarko, 2011; Jones, Evangelinos, Halvadakis, Iosifides, & Sophoulis, 2010; Karthigarani & Elangovan, 2016; Mahima & Thomas, 2013; Roy & Deb, 2013) . The total number of households who use their waste to make compost is slightly greater than those households who do not make compost. About 52% of the surveyed households make compost and about 48% do not make compost. Most of the households segregated waste for a week (95.76%) and they were very happy with the practice, because they saw changes in the cleanliness of the house and surrounding as well as behavior among the household member to manage waste properly. Although, almost all of the households segregated waste for a week, only 67.33% of them are willing to segregate waste in future if the government enforces the law. Some of the main reasons for those households who do not want to segregate waste in future are:
(i) Do not want to be forced to segregate waste.
(ii) Law implementation will not be successful because people will not obey the law.
(iii) Generate less amount of waste so it can be self-managed.
The summary of these characteristics of the households in this study are also summarized in Table 3 and Table 4. jsd.ccsenet.org Journal of Sustainable Development Vol. 11, No. 1; 
Factors Influencing Households' Willingness to Segregate Waste if the Government Enforces Law
The results from the logit regression model is presented in Table 5 . All 401 observations are used in this analysis. The log likelihood for this fitted model is -185.59087 and the likelihood ratio (LR) chi-square of 135.53 (df=9) with a p-value 0.0000 (significant at 1%) states that this model is statistically significant and as a whole fit significantly better than an empty model, i.e., only with the dependent variable. (2015) Note. * significant at 10%, ** significant at 5% and *** significant at 1%
This study found that the significant variables that influence households' willingness to segregate waste in future if the government enforces the law are income, gender, environmental awareness, waste collection service, willingness to pay, make compost and segregated waste for a week. Only Household size and house ownership variables do not have any statistically significant influence on the households' willingness to segregate waste.
The total average income of the household is statistically significant at 5% level and it negatively influences households' willingness to segregate decision. The marginal effect result shows that a unit increase in household income would decrease the likelihood for households' willingness to segregate waste by 0.000002%, i.e., if the monthly household income increases by NRs. 100,000 (970.91 US$), the likelihood for households' willingness to segregate decreases by 0.2%. Even though, the effect is very less, it is important to understand the negative effect of the income variable.
The gender variable is statistically significant at 10% level, with a negative coefficient value. This shows that female household heads are more likely to segregate waste in future than male household heads. This could be because in Nepal females are responsible to do household chores, which also includes management of household waste. Hence, they are more effected and concerned for proper management of waste.
The environmental awareness variable has a positive coefficient and is statistically significant at 1% level. This result shows that households are more likely to segregate waste if they are aware about the adverse impacts of waste on environment by 26.22% than those households who are not aware.
The waste collection service variable is significant at 1% level of significance with positive coefficient. This shows that the households who have the current waste collection service must be aware about the negative consequences if they do not follow the law and that their waste may not be collected if they do not segregate waste.
The willingness to pay variable is statistically significant at 1% level of significance with positive coefficient. This implies that, households who are willing to pay for the improved services are more concerned about the proper management of waste and they want to be a responsible citizen by obeying the law. The households who are willing to pay for the improved service is likely to segregate waste than those who are not willing to pay by 10.92%.
Households who make compost are more likely to segregate waste than who do not make compost by 18.93%, which is statistically significant at 1% level of significance. This could be because these households are using their degradable waste to make compost and for that they might have already been segregating their waste.
Households who segregated waste for a week are also likely to segregate waste in future by 28.23% than those households who did not segregate waste for a week. This variable is statistically significant at 1% level of significance. This could be because, these households saw the changes in cleanliness of their house and also could recover recyclable waste. They understood the benefit of waste segregate and so would like to continue segregating waste if the government enforces the law.
Although the national government has enacted law for waste segregation at source, local government in the study area has not implemented the law. The significant variables found from this study can be taken as a guiding tool to understand the characteristics of the households before enforcing the law. Although household income negatively influences the waste segregation behavior, environmental awareness and waste segregation practice can positively influence the waste segregation behavior of the household. Therefore, concerned stakeholders should educate and make households aware about the importance of waste segregation and environmental impacts caused by waste. This would encourage the households with higher income and also the male household heads to segregate waste. Households who make compost is highly statistically significant with willingness to segregate waste. The concerned stakeholders should provide training programs so that quality compost can be made and also to encourage other households to make compost. Furthermore, the concerned stakeholders should also make a market to buy and sell the compost. Households who are willing to pay for the improved waste collection service are also likely to segregate waste if the government enforces the law. Therefore, the government should improve the current solid waste management services provided in the municipality to encourage household waste segregation. Currently, waste collection service is provided only in few areas within the municipality and households who have such service are willing to segregate waste. For the local government, it may not be feasible to provide waste collection service to all the areas within the municipality. But, as a pilot phase, the local government can enforce waste segregation to the areas where it provides the waste collection service. In long term, after the municipality has enough technical, financial and manpower resources to provide waste collection service to all the areas, waste segregation at source can be enforced for the whole municipality.
Conclusion
This study tried to highlight the importance of waste segregation at source for effective management and identify the determinants for willingness of households to segregate waste in future if the government enforces the law. This study found that environmental awareness, waste collection service, willingness to pay, make compost, and segregated waste for a week variables are statistically significant at 1% level of significance. Income variable is significant at 5% level of significance and gender variable is significant at 10% level of significance. Almost all of the households (95.76%) segregated waste for a week for this study but only 67.33% of them wants to segregate waste in future. The government should educate the households about the importance of waste segregation and also provide relevant training to encourage households to segregate waste. Policy implementation is a huge challenge for the government and so the findings from this study could be taken into consideration to enforce the law of waste segregation at source in the study area as well as other municipalities in Nepal and even in other developing countries.
